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Opportunity at Endeavour Crater
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Mars Patterned Ground
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Gale Crater and Mount Sharp
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Foothills of Mt. Sharp
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View to North
Credit:  MastCam / MSSS / JPL / NASA
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Mars:  A Complex  Planet
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Mars Planetary Evolution
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 Hydrous Mineralogy 
Changed Over Time

acidicNeutral pH

Sulfates Anhydrous Ferric OxidesClays • Phyllosilicate minerals 
(smectite clay, chlorite, 

kaolinite…) formed early 
• Evaporates dominated by 

MEx

sulfate formed later with 
opal/hydrated silica

• Few hydrated mineral 
deposits sincep

 Evolution of Aqueous, 
Fluvial and Glacial, 

Morphology with Time
• Valley networks, lake 

systems
• Gullies 

• Viscous flow glaciers
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• Viscous flow, glaciers, 
latitude dependant mantle

All Missions
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Mars:  A Planet Changing Today
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Global Dust StormPossible Brine Flows?

New Gully Flows

Polar Cap Extent Sand Dunes
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Polar Cap Landslides
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Why Mars?
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• Mars:  An Abode for Life?
– Mars is in the “habitable zone” with an early climate that had liquid 

t d li ht it f ith b i l t t tiliwater and sunlight on its surface, with basic elements to utilize
– If life originated there, does it still exist?  If life did not originate 

there, why not?

• Mars:  Comparative Study with Earth
– The climate of Mars has changed profoundly over time
– The record of that change is preserved in its surface morphology and 

composition.  Mars was once wetter--and possibly warmer--with a 
much more active hydrological cycle

• Mars:  A destination?
– Of all the planets, Mars is the most accessible
– Astronauts could walk on its surface by-mid century
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